The absolute structure of d-glutamic acid hydrochloride [systematic name: (R)-1,3-dicarboxypropan-1-aminium chloride], C 5 H 10 NO 4 + ÁCl À , has been determined by single-crystal X-ray diffraction at room temperature using Cu K radiation.
Structure description
The asymmetric unit of the title compound ( Fig. 1) contains one halide ion (Cl À ) and one positively charged molecule of glutamic acid. The molecule of glutamic acid (Glu hereafter) is protonated at the -COOH group. The carbon chain C1-C2-C3-C4-C5 is almost coplanar. The planes of the -COOH and the -COOH groups form angles of 72.4 (16) and 9.3 (10) , respectively, to the C1-C5 plane. In the crystal structures of the and forms of pure l-glutamic acid (l-Glu), molecules of the amino acid that are bound to each other by O-HÁ Á ÁO hydrogen bonds, forming infinite chains (Hirayama et al., 1980) . In the crystal structure of the title compound reported herein, the Cl À anion disrupts the characteristic head-to-tail selfassembly between Glu molecules, leading to the formation of an O4-H4Á Á ÁCl1 hydrogen bond [3.0436 (13) Å ]. Furthermore, the Cl À anion is also bound to two Glu neighbouring molecules by two hydrogen bonds, N1-H1BÁ Á ÁCl1 3.1959 (18) Å ] . It is also observed that all the possible hydrogen-bond donors form interactions with all the available hydrogen-bond acceptors in the crystal (Table 1) .
The solution obtained by SHELXT (Sheldrick, 2015a ) was refined to convergence and the resulting absolute structure parameters are listed in Table 2 and R-factors are listed in Table 3 . The absolute configuration of C2 in this model is R, which is that expected based on the d-Glu starting material. To confirm this, the structure was inverted (i.e. C2 S configuration) corresponding to l-Glu) and re-refined to give a second set of absolute structure parameters (Table 2) , which clearly indicate the wrong absolute structure and significantly higher residuals of R(F) = 0.045 and wR(F 2 ) = 0.1172. We may conclude that this data collection at room temperature has established the absolute structure of the title salt with a high degree of reliability.
Synthesis and crystallization
All materials were purchased from Sigma-Aldrich (Toluca, Mexico) and used without further purification. 50 mmol of (R)-2-aminopentanedioic acid (d-Glu; !99% pure) and 50 mmol of CaCl 2 were mixed in a final volume of 1 ml ultrapure water (Milli-Q water, Merck Millipore, Mexico).
The solution was left to evaporate at 298 K in a 5 ml glass vial. Good quality crystals of d-GluÁHCl were obtained after four weeks.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . Table 1 Hydrogen-bond geometry (Å , ). 
Funding information
D-HÁ Á ÁA D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA O1-H1Á Á ÁO3 i 0.i) Àx þ 1 2 ; Ày þ 1; z þ 1 2 ; (ii) x þ 1 2 ; Ày þ 3 2 ; Àz þ 2; (iii) x þ 1 2 ; Ày þ 3 2 ; Àz þ 1; (iv) x À 1 2 ; Ày þ 3 2 ; Àz þ 1.
Table 2
Comparison of parameters for absolute structures.
Figure 1 ORTEP representation of the asymmetric unit of D-GluÁHCl. Displacement ellipsoids are drawn at the 50% probability level. 
Special details
Refinement. Hydrogen atoms for CH and CH 2 groups were placed in geometrically calculated positions using the riding model. Hydrogen atom H1 has setting as an idealized OH group, with C1-O1-H1 angle tetrahedral. Hydrogen atoms involved in X-H···Cl interactions (H1A, H1B, H1C and H4) have been located from a difference map and refined with free coordinates. All H atoms were refined with calculated isotropic displacement parameters. 
